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EFFECT OF THE LASER BEAM ON THE SKIN
III. EXPOSURE OF CYTOLOGICAL PREPARATIONS*
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In previous reports (1, 2), the effect of the laser
beam on the skin and the pathology of the laser
beam reactions in the skin have been detailed.
The lasers used were solid type, ruby crystal,
pulsed, with an output of 0.50 joules, and a simi-
lar model with an output of a little more than 5
joules, exit energy. It was found with these
types of lasers that pigmentation of tissue
enhanced the absorption. In general, the reactions
were superficial even in the colored skin of man.
In order to study some additional biological
applications of the laser, with the same instru-
ments, various types of cytological preparations
were exposed to the laser. Cytological prepara-
tions were also used in an attempt to study the
problem of protection from this form of radiation.
TECHNIC
Fresh material from variotis skin lesions
removed at biopsy and also in the operating room
was kept in sterile containers. Tisstie scrapings
and tisstie presses were taken from these and ptit
on glass slides. The tissue was inspected tinder the
stereobinocular microscope to determine the pre-
ferred area for impact of the laser beam. This
area was marked on the hack of the slide. Re-
cently, a type of graduated mechanical stage was
used to position the slide for exposure. The ap-
proximate site for the impact of the laser beam
was determined by means of a red light fixed in
the head of the laser. This is but a crude method
for accurate focusing of the laser since rays from
the laser are parallel. After focusing and fixation
of the slide, the red light was removed from the
laser head. Immediately after firing, the slide was
stained or was put in the icebox until later stain-
ing. In order to enhance absorption of energy of
the laser beam, hefore exposure so-called vital
staining (3) was used especially for material fn)m
Caucasian skin, huccal mucosa, vaginal mucosa,
tumors, warts and cultures of HeLa cells. The
stain was added to tissue on the slide, pressed
firmly between slides, and kept in the icebox until
exposure to the laser beam. Evans blue, 1% aque-
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ous, was applied directly to huccal mucosa and
tongue, and put directly into vesicles of herpes
simplex and zoster, and into areas of extrusion
basal carcinomas. Then scrapings were taken from
these stained areas and mounted (in slides and
exposed to the laser. The vital staining included:
1. Eriochrome-black T—1% aqueous
2. Evans blue—1%
3. Trypan blue—1% aqueous
After exposure. slides were examined unstained,
stained by the vital staining or counterstained
with either May Grunwald Giemsa, cresyl echt
violet or Feulgen.
Blood smears from normal and leukeinic blood
were exposed as unstained thin and thick smears,
fresh. moist, and dried specimens. Blood smears
stained with Wright's and May Grunwald Giemsa
stains were also exposed.
In addition, paraffin fixed, unstained and
stained slide mounted sections of inelanonas, pig.
mented and non-pigmented basal carcinomas,
warts, and molluscum contagiosuin were also
exposed.
The effect of the laser beam on hairs was also
studied. Hairs of white and colored patients were
mounted on slides. The ends of the hairs were
fastened with Permount. The hairs were so
hunched that they presented at least three to four
hairs to the laser beam.
Fungi were also exposed, as indicated in pre-
vious reports (1, 2), in culture me dia, in bottles,
Petri dishes and in slide cultures. Dyes also were
added to the culture media. Cultures of various
bacteria were exposed.
RESULTS
Fresh preparations from the buccal mucosa, the
vaginal mucosa, HeLa cells and discrete kera-
tinized and non-keratinized cells scraped from the
epidermis did not show a recognizable effect from
impact with the lasers. With vital staining, how-
ever, the cell body disintegrated completely or
was filled with multiple vacuoles. This cellular
debris did not stain either with the vital stains or
the counterstains. At times, after counterstaining
it was difficult to determine the area of impact of
the laser because of such artefacts as precipitated
stain, red cells, or debris from the cytological
preparations themselves. Accurate focusing of the
slide before exlmure with a mechanical-stage
type of arrangement, reduced considerably the
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FIG. 1. Fresh unstained blood smear of patient—chronic lymphatic leukemia with squamous carci-
noma of ankle—after exposure to laser, 0.50 joules exit energy, showing reticulated patterns of red cell
destruction, X 69.
FIG. 2. Same, showing granular and vacuolar changes in red cells. One white cell appears unaffected
X 296.
FIG. 3. Unstained blood smear from patient with multiple eczernatous reaction after exposure to laser
of 5 joules exit energy, then stained with May Grunwald Giemsa—showing extensive red cell destruc-
tion but no apparent effect on white cells scattered in the field, X 55.
FIG. 4. Scrapings from extruded (cystic) basal cell carcinoma mixed with Evans Blue and exposed to
laser, 0.50 joules exit energy, showing area of impact, X 176.
FIG. 5. Melanoma—paraffin fixed, unstained section, exposed to laser, 0.50 joules exit energy, then
stained, hematoxylin-eosin—showing sharply punched area of destruction, X 17.
FIG. 6. Ulcerated melanoma of face, 79-year old female—direct scraping and exposed to laser, 0.50joules exit energy, then stained with May Grunwald Giemsa. Arrow shows impact area in center. X 17.
confusions as to the area of impact of the laser melanoma of the skin were examined also. Cyto-
beam. Recent experiments with lasers attached logical preparations from both of these patients
directly to microscopes have corrected this, showed large irregular cells with large nuclei. No
Scrapings from two cases of ulcerated melanin granules could be recognized on the
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scrapings stained with May Grunwald Giemsa
stain. The unstained material, however, on ex-
posure to the laser beam did show changes vary-
ing from cellular fragmentation to complete dis-
appearance of the tissue. In paraffin-fixed un-
stained sections of melanoma, exposure produced
complete destruction or extensive cytoplasmic
destruction with often little or no nuclear change
and complete disappearance of melanin granules.
At the edge of the laser exposure area the change
between destruction and no evident disturbance
was abrupt. Fixed paraffin sections of pigmented
and non-pigmented basal cell carcinomas, warts,
baso-squamous acanthomas and molluscum con-
tagiosum revealed sharply demarcated areas of
cellular destruction.
If the laser beam was not focused accurately
with the externa' lens system on the optical
bench, the area of destruction was spotty with oc-
casional small central islands of unaffected cyto-
logical material. At times, in an attempt to in-
crease the area of impact of the laser beam, at the
expense of decreased energy density per unit
area, deliberate broad, not sharp, focusing was
done.
Significant effects of exposure were observed in
experiments with blood smears. This type of ex-
perirnent is important because there is concern in
programs of attempted prevention of ill effects on
exposure of blood vessels and blood cells to high
intensity lasers. As indicated previously (1),
hemorrhage has been observed in the rabbit on
exposure to laser beams, but not in the eye of
albino rabbits. However, studies with our light-
weight 'aser in the non-pigmented skin of the
rabbit ear did not show any specific effect on the
superficial blood vesseh, or even on the port-wine
nevus of the ear of one patient. Stripping of the
skin was not done in these areas. Our studies of
exposure to laser beams are continuing with the
use of lasers with output above 60 and 100 joules.
With these extensive damage is produced in
blood vessels and in angiomas.
In the area of impact of the laser beam on a
fresh blood smear there was whitened area of dis-
appearance of the red cells, like an explosion with
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FIG. 7. Same melanoma at edge of laser impact area showing a group of large cells with large nuclei,
white cells and debris, May Grunwald Giemsa, X 700.
FIG. 8. Leukoplakia side of tongue, 65-year old female, after painting with Evans Blue, then scraped
off and exposed to laser, no counterstain. Arrow shows impact area, X 17.
FIG. 9. Same, showing edge of impact area showing granular and vacuolar changes in epithelial cells,
X 300.
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Fia. 10. White and light-brown hairs from
white female, age 65, with common female bald-
ness type showing destruction of colored hairs.
Permount, X 24.
the formation of a superficial bomb crater. Along
the borders there are collections of amorphous
yellow pigment debris and even ghosts of red cells.
At times, the destruction of red cells was evident
by hydropic changes in cords of coagulated red
cells. Curiously, some white cells in these areas
showed no effect. However, when thick layers of
purulent exudate were examined, there was con-
siderable destruction of the polymorphonuclear
leukocytes. Studies are being done on the changes
of motility and alkaline phosphatase of white
ce]ls after impact.
In one patient with chronic lymphatic leukemia
and squamous carcinoma of the ankle, unstained
blood smears showed extensive changes in the red
cells but none in the white cells. After staining
with Wright's or May Grunwald Giemsa stains,
destruction of white cells was evident. Heavy,
unstained suspensions of white cells taken from
the buffy coat showed destruction.
Cells from extruded basal cell carcinomas, cell
aggregates from warts and from baso-squamous
acanthomas did not show any appreciable change
when exposed in thin layers. In heavy dried
masses of skin, grossly visible white areas marked
the impact point of the laser beam. Here, ex-
tensive cellular destruction as present and a
reddish staining of this area was observed at times
with the May Grunwald Giemsa stain. Moist
preparations, probably through reflectance,
showed less damage than the dried preparations.
Vital staining of all these materials produced sig-
nificantly greater degrees of destruction.
The most practical vital stain in our experience
was the Evans blue. This produced less debris
and artefacts than Eriochrome Black T. Trypan
blue, although it was not used as frequently as
Evans blue, was also satisfactory.
In our experience the most practical and
simplest test for studying attempts at protection
of biological material against the laser beam was
the use of hair preparations mounted on glass
slides. Hairs from Negro women were preferred.
These hairs was washed in ether-alcohol, dried,
bunched closely together, and mounted as indi-
cated previously. With such dark-colored hairs the
impact of the laser beam was clearly visible and
demonstrable. Less intense reactions were ob-
served in light-colored hair, white hairs, and in
hairs from alopecia areata. In brief, the laser
appeared to cause swelling, bursting and frag-
mentation of the hair shaft. Detailed histochemi-
cal studies of these hairs are continuing.
After the hairs were fixed on a slide, the pro-
tective effect of various covering agents and
plastics was determined. The type of covering,
plastic, colored material, protective cloths,
creams, etc., was recorded. Then the intensity of
subsequent hair damage was graded. In some
experiments black-colored gelatin films were put
on the back of the slides to study the type of
patterns and the intensity of decolorization of
this dark film after impact of the laser beam on
the hairs on the front of the slide. These studies
on the use of biologic materials for studies on
protection will be reported later.
In pityriasis versicolor, both cell and fungal
elements were stained with Evans blue. With
the lightweight laser no visible changes could be
detected in exposure of the unstained cells. With
staining there was destruction both of the cells
and fungal spores and mycelia. Chromosome
preparations from chromosome cultures in un-
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stained mounts showed no effects. Orcein-stained
preparations showed extensive destruction.
CONCLUSION
The effect of laser beams of light and moderate
intensities was observed on various cytological
preparations. Coloring, either natural from
melanin-containing material, such as in mela-
nomas, or induced by vital staining with such
dyes as Evans Blue, Trypan Blue, and Erio-
chrome Black T increased the energy of absorp-
tion of the laser beams. Mounts of black hairs
on slides are suggested as models for study of
materials for the protection from the laser beam.
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